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[57] ABSTRACT 
An apparatus for producing a numerical control pro 
gram, which uses a unit motion pattern icon. A menu 
memory unit stores a menu of unit motion patterns 
corresponding to subdivided machine motions, a task 
memory unit for storing process programs for convert 
ing each unit motion pattern to each numerical control 
program; a display unit for displaying the menu of the 
unit motions; a task controller for reading the corre 
sponding process program, outputting a parameter 
guidance corresponding to the unit motion pattern. and 
converting the unit motion to the corresponding numer 
ical control program; and input unit for appointing a 
unit motion patterns and inputting a parameter; and NC 
program tile for storing the numerical control program. 
A method for producing a numerical control program, 
which subdivides machine motion into unit motion, 
comprising the steps of subdividing machine into mo 
tion patterns, display the unit motion patterns as a menu. 
appointing a unit motion pattern. converting the unit 
motion pattern to a part of the numerical control pro 
gram. repeating from the display step through the con~ 
verting step. and combining each part of the numerical 
control program. 
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APPARATUS FOR PRODUCING NC PROGRAMS 
USING MENU ICONS TO DEFINE OPERATIONS 

AND PRODUCING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

l. Field of the Invention 
This invention relates to an apparatus for producing 

numerical control (NC) programs which are used in 
numerical control apparatus to machine a workpiece, 
and also relates to a producing method thereof. 

2. Description of the Related Art 
Machining programs (NC programs) are used in nu 

merical control (NC) apparatus, which control a ma 
chine tool or the like. Several kinds of apparatus have 
been used for producing numerical control programs. 
These apparatus include for example, an editer operat 
ing in a computer numerical control (CNC) apparatus, 
an interactive programming apparatus integrated with a 
CNC apparatus, and a programming system operating 
in a personal computer or in a work station which is 
independent of a numerical control apparatus. 
When a numerical control program is produced, 

however, the operator needs to be very familiar with 
the format and code of the numerical control program, 
or the software of these apparatus to handle all of the 
functions provided thereto. 

Accordingly, there is much difficulty if the operator 
is inexperienced. 

Functions provided by these programming apparatus 
do not always meet a user‘s expectations, and revision 
of the numerical control program produced by these 
programming apparatus has been requested to ?t to 
each end users program in some cases. 
For example. if an opening is to be made by boring. a 

tool is fed in a vertical direction with rotation. When 
this process ends, the tool must be pulled out. In such a 
case. there are several patterns. for example. 

1. The tool is pulled out after stopping its rotation. 
2. The tool is pulled out with a rotating motion. 
3. l) or 2) are used after the tool is retracted from a 

cutting surface. 
If the programming apparatus provides only one 

pattern of these three patterns, the numerical control 
program can not be produced. 
Motion patterns produced by a interactive program 

ming system or automatic programming system is pro’ 
duced by the program that works in those systems. 
Accordingly these systems can produce only numerical 
control programs based on these programs stored in the 
systems. 

Further a general purpose numerical control appara 
tus which is used by many users, or which is used for 
several kinds of workpieces, can not provide a program 
ming apparatus which is sufficient to perform all of 
these items. 
Normally the stored control program of these pro 

gramming apparatus is not disclosed to users. Accord 
ingly, if the program produced by these apparatus is not 
su?icient to meet all the user's wishes, changing these 
control programs to ?t their requests is very difficult. 

If the manufacturer of these systems revise the con 
trol program to ?t to user's requests, this process takes 
a lot of time. Moreover, it is difficult to revise in corre 
spondence to all requests from users. 
When a user revises a NC machining program pro 

duced by these programming systems, there are also 
difficulties. In particular, the outputs of these systems 
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2 
are written in numerical control program codes, so that 
the user must locate the portion in need of revision in 
the raw program of the numerical control programming 
codes. It is also difficult to locate all of the portions in 
need of revision in these codes. These difficulties are 
mainly caused by the lack of detailed response in these 
related art programming systems. In particular. these 
programming systems lack a correspondence between 
detailed machine motions, and the NC program code. 
As a result, it becomes difficult to correspond to mo 
tions of machines. 

Accordingly, it has been desirable to provide an ap 
paratus for producing numerical control programs, 
which can correspond to detailed machine motions and 
?t to the motions. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
apparatus for producing NC programs which are able 
to correspond to detailed machine motions and to ?t to 
the motions. 

It is another object of the present invention to pro 
vide a facilitated method for producing NC programs 
which is able to produce NC programs for an operator 
of the programming system. 

According to the present invention, there is provided 
an apparatus for producing NC programs, comprising a 
menu memory unit for storing a menu of unit motion 
patterns corresponding sub-divided machine motion; a 
task memory unit for storing process programs for con 
verting each unit motion pattern to each numerical 
control program; a display unit for displaying the menu 
of the motions output from the menu memory unit; a 
task controller for reading the corresponding process 
program from the task memory unit, outputting a pa 
rameter guidance corresponding the unit motion pat 

.tern assigned by a operator to the display unit, and 
converting the unit motion to the corresponding numer 
ical control program; an input unit for assigning unit 
motion patterns and inputting a parameter in accor 
dance with the parameter guidance to the task control 
ler for converting the unit motion pattern; and an NC 
program ?le for storing the numerical control program 
converted by the task controller. 
According to another aspect of the present invention 

there is provided a method for producing a numerical 
control program for controlling a numerical controlled 
machine, comprising the steps of subdividing machine 
motions to a unit motion pattern; displaying the unit 
motion pattern as a menu for appointing to produce a 
part of the numerical control program; assigning a unit 
motion pattern in the menu; converting the unit motion 
pattern to a part of the numerical control program; 
repeating from the displaying step through the convert 
ing step to produce the numerical control program; and 
combining each part of the numerical control program 
to produce the numerical control program. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be fully understood by reference to 
the accompanying drawings in which: 

FIG. 1 shows a structural block diagram of the appa» 
ratus for producing NC programs of the present inven 
tion: 

FIG. 2 shows an example of the menu picture dis 
played on the display unit; and 
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FIG. 3 is a flow chart of the process procedure in the 
apparatus for producing NC program of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiment of the present invention 
will now be described in more detail with reference to 
the accompanying drawings. 
The structured block diagram of the apparatus for 

producing numerical control (NC) programs of the 
present invention is shown in FIG. 1. 
An apparatus for producing NC programs 10 of the 

present invention includes display unit 22, display pro 
cessing unit 26, input unit 24, and input processing unit 
28. Apparatus for producing NC programs 10 also in 
cludes menu memory unit 30, task controller 32, task 
memory unit 34, and NC program ?le unit 36. 
The present invention subdivides the motion of the 

machine controlled by a NC apparatus into multiple 
motion patterns. Each motion pattern used in the pres 
ent invention is called a unit motion patterns. Each unit 
motion pattern de?nes a detailed particular motion of a 
machine. Further a menu item called a menu icon is 
de?ned to correspond to each unit motion pattern. 
Accordingly one menu icon corresponds to each unit 

motion pattern and each motion pattern represents one 
detailed motion of the machine tool which is controlled 
by a numerical control apparatus. 

Display unit 22 displays several menu icons as de 
scribed above and is connected to display processing 
unit 26. A CRT display or a liquid crystal display is used 
as a man machine communication device in the display 
unit 22. 

Display processing unit 26 is further connected to 
task controller unit 32 and menu memory unit 30, and 
controls data from task controller 32 and menu memory 
unit 30 to display the menu icons and other data on 
display unit 22. 
Menu memory unit 30 stores a list of several menu 

items as a menu icon list. Menu memory unit 30 is con 
nected to display processing unit 26 and information 
therefrom is sent in response to a command from task 
controller 32. 

Input unit 24 includes a mouse controller, key board 
switches and the like. The operator can select a menu 
using these devices of input unit 24. Input unit 24 is 
connected to input processing unit 28 and information 
from the input unit 24 is sent thereto. 

Input processing unit 28 receives the information 
input by the operator and sends it to task controller unit 
32. 
Task memory unit 34 stores the process programs 

used by this apparatus and the process program used by 
task controller unit 32. The process program includes a 
conversion program, program data, and parameter 
input display data. 
The conversion program converts each unit motion 

pattern along with corresponding program data to a 
corresponding numerical control program. 
The parameter input display data are used for display 

ing input guidance instruction to help the user enter 
proper parameters. Each unit motion pattern needs 
certain parameters for processing. 
Once a menu item is selected by the operator, task 

controller unit 32 reads out a conversion program cor 
responding to the selected menu item from task memory 
unit 34. Task controller 32 also controls displaying the 
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4 
proper input guidance instruction for parameters and 
input parameters. Further. task controller unit 32 con 
verts the selected unit motion pattern to 2 correspond 
ing numerical control program using the program data 
and the selected parameter. 
NC program ?le unit 36 is connected to task control 

ler unit 32 and stores NC programs converted by task 
controller unit 32. 
The apparatus for producing numerical control pro 

grams of the present invention also provides program 
output unit 62 and communication unit 64. 
Program output unit 62 outputs the numerical pro 

grams as a paper tape or another type of medium, such 
as a ?exible disk. 

Communication unit 64 communicates to another 
processing unit such as a personal computer or a numer 
ical control apparatus or the like. It sends and receives 
numerical control programs to each other. 
The apparatus for producing NC program of the 

present invention is basically constructed as described 
above and the operation of the apparatus is described 
next. 

When the operator turns on the apparatus to produce 
a numerical control program, display processing unit 26 
reads the menu icon list which is stored in menu mem 
ory unit 30. The menu list, then, is displayed on a screen 
of display unit 22. 

FIG. 2 shows the menu icon list which is displayed on 
the screen of display unit 22. Motions of the machine 
tool controlled by a numerical control apparatus are 
subdivided into unit motion patterns represented by 
icons 400 through 40:: and these icons 400 through 40): 
are displayed on the screen of display unit 22. These 
icons 400 through 401 are generally divided into two 
groups. 
The ?rst group represents tool path patterns. These 

include, for example, the icon for linear interpolation 
(G01) 400, the icon for positioning 40b. the icon for 
circular interpolation right (G02) 40c, pocket form 401, 
and other tool path patterns which can be used by the 
NC machine. 
The second group represents auxiliary functions for 

the machine. These are statement icons which only 
require a letter to be input such as process interval 40x. 
For example, when the data for a tool is input, "tool 
set" MM is selected. 
Each time an icon is selected by the operator the 

process of the flow chart shown in FIG. 3 is executed. 

(STEP 1) 
The operator selects a unit motion pattern, which is 

desired to be executed by an NC apparatus, from the 
menu picture of display 22. A mouse or keyboard input 
device is used for this selection via the operator deter 
mining an icon and indicating that this icon should be 
entered. lnput processing unit 28 passes the menu item 
to task controller unit 32. Task controller unit 32 reads 
a process program corresponding to the unit motion 
pattern for the selected menu item from task memory 
unit 34 and executes the process program based thereon. 
The process program read from task memory unit 34 

includes the program data, the conversion program and 
the parameter input display data corresponding to the 
unit motion pattern for the icon as described before. 
The process of task controller unit 32 includes step 2 

through step 4 of FIG. 3. 
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(STEP 2) 
A message for parameter input guidance is displayed 

on display unit 22 in order to input parameters for exe 
cution of the unit motion pattern corresponding to the 
icon selected by the operator in step 1. The message is 
displayed via display processing unit 26. 
The operator reads this parameter input guidance and 

inputs parameters via input unit 24. The parameters are 
those needed for execution of the unit pattern motion 
for the NC apparatus. The unit pattern motion is, of 
course, selected by the operator. 
An example of the process is described next. When 

the operator selects a tool set icon (tool set 44in), the NC 
apparatus needs to know which tool. Therefore, a tool 
number must be requested. The parameter input guid 
ance for the apparatus indicates that a tool number to 
change must be input when this unit motion pattern 
(4-0n) is executed. 
When the operator requests the NC apparatus to 

execute a unit motion for moving to a ?xed position or 
for going or returning to a region, one of icons 400 
through icon 40x must be selected. The operator assigns 
icons from input unit 24. 
For example. when icon 40c is selected, parameters 

for the starting point coordinates. the ending point co 
ordinates of a circle, and the radius of a circle are 
needed. An appropriate parameter input guidance mes 
sage is input, and these parameter values are input by 
the operator using input unit 24. 

(Step 3) 
Task controller unit 32 responds to the selected icon 

and converts it to an NC program. The task controller 
32 converts the icon and the program data, using the 
conversion program for the unit motion pattern corre 
sponding to the icon and the parameters input in step 2. 

(Step 4) 
The converted NC program is displayed on the dis 

play screen of the display unit 26 by task controller 32 
via display processing unit 26. 

(Step 5) 
If the converted and displayed NC program segment 

is as the operation wishes, the operator commands to 
return using the mouse or a keyboard switch in input 
unit 24. The NC program produced by the system is 
stored in the NC program ?le 36 and the status of the 
NC programming apparatus is initialized. The NC pro 
gramming apparatus goes to its initialized status and the 
menu picture of FIG. 2 is displayed on display unit 22. 
The operator then repeats steps 1 through 5 to produce 
another NC program segment by assigning the next unit 
motion pattern (icon). As a result, the operator can 
make a new NC program segment which de?nes a series 
of the machine motions controlled by an NC apparatus. 
The numerical control program produced by the 

system is output via output unit 60, such as a paper tape 
punch unit or flexible disk drive unit or the like, by the 
control of task controller 32. 
The numerical control program output by output unit 

62 is used in a numerical control apparatus which con 
trols a machine tool or the like. 
The numerical control program produced by the 

apparatus of the present invention can be sent electri 
cally by communication unit 64, such as ISO RS-232, 
RS422 or the like, to another system. 
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A microprocessor could be used to realize the present 

invention. such as a 16-bit or a 32-bit processor. If the 
RISC (Reduced instruction set computer) is used as the 
heart of the task controller 32. the conversion speed 
may be improved. 

Semiconductor memories such as a ROMzRead only 
memory, or RAM, random access read/write memory 
may also be used in memory units of the present inven 
tion. Menu memory unit 32 includes ROM for storing 
the menu of unit motions. Task controller also uses 
ROM. 
NC program tile 36 includes RAM for storing numer 

ical control program converted by task controller 32. 
As described above, according to the apparatus for 

producing numerical control programs of the present 
invention, machine motions are subdivided into unit 
motion patterns, and a process program having pro 
gram data, conversion program and parameter input 
guidance data are stored. When an operator produces a 
numerical control program, a menu picture having 
many unit motion patterns are displayed on the display 
screen. Parameters are also input by the operator to 
produce a suitable numerical control program. The 
operation by the operator for producing the numerical 
control program for a series of machine motions is re 
peated using several kinds of unit motion patterns. 

Accordingly, the operator or the user of this appara 
tus of the present invention can easily produce a numer 
ical control program selecting the unit motion patterns 
in order. 

Further, if the operator requests to revise the numeri 
cal control program produced by the apparatus. the 
operator can locate the point for revision because of the 
arrangement of the unit motion patterns. This facilitates 
revision of the numerical control program. 

In summary, this invention provides an apparatus for 
producing numerical control program easily. 
What is claimed is: 
1. An apparatus for producing a numerical control 

program, comprising: 
a menu memory unit for storing a menu of unit mo 

tion patterns, each corresponding to a subdivided 
machine motion; 

a display unit for displaying a menu of the unit mo 
tions stored in the menu memory unit; 

a task memory unit for storing process programs for 
converting each said unit motion pattern to a nu 
merical control program segment indicative of the 
unit motion pattern; 

a task controller for receiving an indication of a se 
lected unit motion pattern, reading a process pro 
gram from the task memory unit corresponding to 
the selected unit motion pattern, and for outputting 
a parameter guidance instruction corresponding to 
the selected unit motion pattern to the display unit, 
and for converting the unit motion pattern to a 
corresponding numerical control program; 

an input unit for assigning said selected unit motion 
pattern and inputting a parameter in accordance 
with the parameter guidance instruction to the task 
controller for converting the unit motion pattern; 
and 

an NC program ?le for storing the numerical control 
program converted by the task controller. 

2. The apparatus of claim 1, wherein each said pro 
cess program stored in the task memory unit includes; 



5,122,717 
7 

a conversion program for converting a unit motion 
pattern to a corresponding numerical control pro 
gram segment; 

a parameter input instruction. including information 
guiding the operator to input a proper parameter 
for said unit motion pattern; and 

program data for producing a numerical control pro 
gram corresponding to said unit motion pattern and 
said proper parameter. 

3. The apparatus of claim 1. wherein said input unit 
includes a mouse device unit for selecting the unit mo 
tion pattern; and 

a input processing unit for processing input data using 
the mouse device unit to the task controller. 

4. The apparatus of claim I, wherein said input unit 
includes a keyboard input device for selecting the unit 
motion pattern and inputting a parameter correspond 
ing to the parameter guidance instruction. 

5. The apparatus of claim 1, wherein said display unit 
includes a CRT display unit for displaying the menu of 
the unit motion; and a display processing device for 
controlling data from the menu memory unit and com 
mands from the task controller unit. 

6. The apparatus of claim 1 further comprising means 
for outputting a numerical control program stored in 
the numerical control program ?le. 

7. The apparatus of claim 6, wherein said output 
device includes a paper tape puncher for outputting a 
paper tape having a numerical control program data. 

8. The apparatus of claim 6, wherein said output 
device includes a ?exible disk drive unit for externally 
storing the numerical control programs stored in the 
numerical control program ?le. 

9. The apparatus of claim 6; wherein said output 
device includes a telecommunication unit for sending 
data of the numerical control program to an external 
device. 

10. An apparatus for producing a numerical control 
program, comprising: 

?rst means for displaying a menu of unit motion pat 
terns each corresponding to a subdivided machine 
motion; 

second means for selecting a selected unit motion 
pattern and parameters associated therewith; 
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8 
third means for receiving an indication of said se 

lected unit motion pattern and for outputting a 
parameter guidance instruction corresponding to 
the selected unit motion pattern to the ?rst means 
to be displayed thereon; and 

input means for receiving input of a parameter corre 
sponding to said parameter guidance instruction, 

said third means receiving said parameter from said 
input means and converting the unit motion pattern 
and said parameter to a corresponding numerical 
control program. 

11. A method for producing a numerical control 
program for controlling a numerically controlled ma 
chine; comprising the steps of: 

subdividing motions of an NC machine to a unit mo 
tion pattern; 

displaying a menu of the unit motion patterns; 
assigning a unit motion pattern in the menu to pro 

duce a part of the numerical control program; 
displaying a parameter guidance instruction corre 

sponding to the assigned unit motion pattern which 
guides input of a parameter associated with said 
assigned unit motion pattern; 

receiving an input parameter corresponding to said 
input guidance instruction; 

converting the unit motion pattern and said input 
parameter to a part of the numerical control pro 
gram; 

repeating from the displaying step through the con 
verting step to produce additional parts of a numer 
ical control program; and 

combining each said part of the numerical control 
program to produce a complete numerical control 
program. 

12. The method of claim 11 wherein said display step 
includes the step of displaying tool path pattern icons on 
the basis of a motion of machine tools. 

13. The method of claim 12. wherein said displaying 
step includes the step of displaying a pocket machining 
motion. a boring motion, a reaming motion and a ?uting 
motionv 

14. The method of claim 12, wherein said display step 
includes the step of displaying a user pattern requested 
by a customer. 
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